Purification and properties of a high-molecular-mass complex between Val-tRNA synthetase and the heavy form of elongation factor 1 from mammalian cells.
In extracts of various mammalian tissues obtained in the presence of protease inhibitors Val-tRNA synthetase exists exclusively as a complex with a molecular mass of about 800 kDa. This complex was purified by gel filtration and two HPLC steps and contained five different polypeptides with molecular masses of 140, 50, 50, 40 and 30 kDa. The complex seems to have no tissue or species specificity, because preparations with identical polypeptide composition were obtained by the same method from rabbit liver and reticulocytes, and rat and beef liver. Four low-molecular-mass polypeptides were identified by two-dimensional electrophoresis as subunits of the heavy form of elongation factor 1 (EF-1H). The complex possesses the activity of EF-1 in the poly(U)-directed translation system, indicating that EF-1H is an integral part of the complex. Gel filtration of the tissue extracts reveals three different peaks of EF-1 activity, corresponding to EF-1 alpha, EF-1H and the high-molecular-mass complex of Val-tRNA synthetase and EF-1H. All activity of Val-tRNA synthetase and about 25% of EF-1 activity are associated with the complex. Different forms of EF-1 revealed no significant differences in the nucleotide-binding properties, but the complex of Val-tRNA synthetase with EF-1H was 10 times more active in the poly(U)-directed binding of Phe-tRNAPhe to ribosomes than EF-1H. These results strongly suggest that the complex of Val-tRNA synthetase with EF-1H is a novel functionally active individual form of EF-1.